Regulation of the expression of renal drug transporters in KEAP1-knockdown human tubular cells.
The kidney secretes various xenobiotics through a well-established transport system. The transcription factor NF-E2-related factor 2 (NRF2) up-regulates a subset of genes encoding antioxidant and detoxification proteins. Kelch-like ECH-associated protein 1 (KEAP1) down-regulates NRF2 by facilitating continuous degradation of NRF2 protein. Here, we investigated the role of NRF2 in the expression of renal drug transporters by using a stable KEAP1 knockdown renal tubular HK-2 cell line (shKEAP1). KEAP1 knockdown resulted in a significant increase in the expression of four renal transporters, namely, multidrug resistance protein 1 (MDR1; ABCB1), breast cancer resistance protein (BCRP; ABCG2), multidrug resistance-associated protein 2 (MRP2; ABCC2), and MRP3 (ABCC3). In western blot and immunocytochemical analyses, protein levels of these transporters were also significantly higher in the knockdown group. Consequently, shKEAP1 cells released more Hoechst 33342 fluorescent dye and doxorubicin, and they were more resistant to doxorubicin than the control cells. In addition, cisplatin resistance of shKEAP1 decreased upon co-incubation with a transporter inhibitor. Whereas, a short term incubation (24h) with sulforaphane did not show noticeable changes in the expression of transporter. Collectively, these results indicate that NRF2 regulates the expression of MDR1, BCRP, MRP2, and MRP3 in human tubular epithelial cells. Altered expression of these transporters affects drug secretion in these cells, which may result in the renal cellular damage upon exposure to nephrotoxic xenobiotics.